Abstract
Introduction
Recombinant Bovine Growth hormone is protein in nature consisting of 191 amino acids released by the anterior pituitary gland and is essential for normal skeletal development. The pattern of changes in circulating concentrations of growth hormone (GH) and FSH after hemi-castration and before the compensatory hypertrophic response of the porcine and bovine testis shows that these hormones are important for testicular development (Al-Haboby et al., 1988) .Growth hormone (GH) has been recognized mainly due to its regulatory function in postnatal growth, mammal's metabolism and cell differentiation (Carnicella et al., 2003) . GH also regulates gametogenesis by increasing production and alteration of proteins such as androgen-binding proteins, IGF-1 and IGF-binding proteins and (Kerry and Harvey, 2000) . Insulin-like growth factor 1 (IGF-I) secreted by Sertoli cells in response to GH enhances the steroidogenic response of the Leydig cells to LH and stimulates the secretion of testosterone (Waites et al., 1985) . Growth hormone promotes early development of spermatogonia and ensures complete maturation (Magon et al., 2011) . Both GH and IGF-I have receptors in the brain, including the hypothalamus, the anterior pituitary, ovaries and the testes (Edmondson et al., 1995) .
Growth factors such as Insulin-like growth factor 1 (IGF-I), epidermal growth factor (EGF) and fibroblast growth factor (FGF) stimulate both DNA synthesis and mitogenesis of porcine Sertoli cells in culture (Jaillard et al., 1987) . Administration of recombinant bovine somatotropin affects growth in young lambs (Chung et al., 1985) . In mature bulls, treatment with bST (bovine somatotropin) improves the ejaculate volume, sperm concentration, sperm motility and sperm morphology (Bousquet et al., 2004) . The effect of rbST treatment on motility of spermatozoa is similar at pre-freezing and post-thawing stage, but intactness of head and tail membrane of spermatozoa at post-thawing stage is high in rbST-treated bulls (Vieira et al., 2010) .
The main source of income for Cholistani people is either agriculture or livestock. Among livestock Cholistani cattle has its major share in the form of milk and meat. Cholistani breed is one of the best cattle breed in the Cholistan area and considered as ancestor of Sahiwal cattle (Farooq et al., 2010) .
Semen with low quality requires more quantity of semen to get a successful pregnancy and to get a live off-spring. Both factors are economically essential which are considered by the producers leading to elimination of bulls with poor semen quality and spending on highly fertile sires (Correa et al., 1997) .
Cholistani breed has a socio-economic importance for nomadic pastoralists of Cholistan desert. There is little information available on improvement of semen characteristics of Cholistani breed. As semen has important role in animal reproduction, so there is a need to improve the quality and quantity of semen. The objective of present study was to investigate the effects of administration of growth hormone (GH) on libido and semen parameters of Cholistani bulls.
Materials and Methods

Experimental Design
The present study was carried out on six of 5 to 6 years old apparently healthy Cholistani bulls, free from any genital disorder and belonging to the Semen Production Unit, Karaniwala Bahawalpur. The experimental bulls were maintained under naturally prevailing climatic conditions of the unit. Bulls were divided randomly into control and experimental groups, each comprising of three animals.
Group a:
The bulls in this group kept as control animals.
Group b:
Each bull in this group was injected weekly with growth hormone (Boostin-S, recombinant bovine somatotropin by LG Life Sciences Korea) 500 mg subcutaneously throughout the treatment period for 13 weeks.
Evaluation of Libido
Libido of each bull was assessed by mating behavior of bulls. Mating behavior was videotaped using video camera and video recorder. By watching videotapes libido in terms of reaction time to first semen collection was recorded (Henney et al., 1990) .
Semen Collection and Processing
Semen samples were collected twice a week for 12 weeks from each animal by means of an artificial vagina and using a male bull as teaser according to Salisbury et al. (1978) . Two ejaculates per collection were collected from each bull at an interval of 10-15 minutes. Immediately after collection, semen samples were placed in water bath at 37 o C and evaluated for semen volume, mass activity, 
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For freezing of semen the stock extender contained tris-(hydroxymethyl)-aminomethane (2.42%; w/v), citric acid (1.34%; w/v), fructose (0.1%; w/v), glycerol (7%; v/v), egg yolk (20%; v/v), streptomycin sulphate (1mg/ml), procaine penicillin (400 iu/ml), and benzyl penicillin (500 iu/ml was selected . The experimental extenders at a concentration of 50 × 10 6 motile spermatozoa per ml. was cooled to 4°C and equilibrated at 4°C for 4h. It was then filled in 0.5 ml French straws (IMV, France)
with suction pump at 4°C in a cold cabinet and kept in liquid nitrogen vapors for 10 min. Straws were then plunged and stored in liquid nitrogen (-196°C). After 24h, semen straws were thawed in a water bath at 37°C for 30 seconds and assessed for sperm motility, viability and plasma membrane integrity with the same method as for fresh semen. The obtained data was analyzed by Duncan's Multiple Range Test using SPSS software.
Results
All physical characteristics of Cholistani semen improved (P<0.05) by rbST treatment (Table 1) . Libido, semen volume, mass activity and sperm concentration were significantly improved by the treatment of rbST in fresh semen. Similarly sperm motility, liveability and membrane integrity were also improved in pre freezing and post freezing of semen. Increase in sperm concentration from 16 th collection to end of experiment was due to rbST treatment because rbST and testosterone act directly on spermatogenic surface of testicular tubules or indirectly by elevating IGF-1 plasma concentration which increase sperm production (Sauerwein et al 2000) . The viability of sperm is considered as the useful parameters to differentiate between fertility and infertility conditions of males (Guzick et al., 2001 ). Live spermatozoa percentage was significantly higher in
